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DESCRIPTION 
CHEMICAL VOLATILIZATION DEVICE 

TECHNICAL FIELD 

The present invention relates to a chemical 
volatilization device having chemical -retaining fibers in 
the form of a two-dimensional mesh, and having for a 
constituent element a rotatable chemical retainer. 

BACKGROUND ART 

Japanese Unexamined Patent Publication No. 2 001- 
247406, which is an application of the present applicant, 
advocates a chemical volatilization method for efficiently 
volatilizing and releasing a chemical by rotating a 
cartridge housing a granular chemical -impregnated body with 
a motor, and using the centrifugal force thereof and wind 
force generated by a fan. Although the constitution 
according to this method is extremely useful as a result of 
having superior volatilization performance and pest control 
effects, it has the shortcomings of requiring a rotating 
body in the form of a cartridge which houses a chemical- 
impregnated body, and not having a simple structure 
particularly in applications involving protecting clothing 
from pests, such as in dressers and closets. 

In consideration of this situation, in the earlier 
application, the applicant has previously filed with this 
office a chemical volatilization device comprising 
impregnating a chemical into a plate- like body having gaps 
through which air can pass during rotation, and providing a 
rotary drive device for a rotating body, which is formed by 
one or a plurality of chemical retainers in the form of 
said plate-like body (Japanese Patent Application No. 2003- 
102369, and Japanese Patent Application No. 2004-095479, 
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based on the priority claimed in accordance with Article 41, 
Paragraph 1 of the Patent Law on the basis of said 
application) . 

The invention of the aforementioned earlier-filed 
application is superior to the invention of Japanese 
Unexamined Patent Publication No. 2001-247406 in that it 
has a simpler constitution and can be used more easily. 

In the plate- like chemical retainer serving as the 
subject of rotation in the invention of the aforementioned 
earlier-filed application, a constitution is connoted which 
forms a mesh in three-dimensional directions, and a 
chemical retainer employing such a constitution has 
superior ventilation. 

However, in the aforementioned chemical retainer, in 
addition to requiring superior ventilation, it is also 
required to efficiently improve chemical volatilization 
effects . 

Japanese Unexamined Patent Publication No. 2001- 
200239, which was filed by another firm, discloses the 
constitution of a chemical retainer comprising the 
overlapping of a plurality of nets composed of twisted 
threads, and sets forth that said constitution is superior 
to the case of a constitution employing a single net in 
terms of the retained amount of chemical and the amount of 
volatilized chemical. 

However, in the aforementioned constitution as well, 
the only effects which are obtained are those in terms of 
retained amount of chemical and the amount of volatized 
chemical which are proportional to the number of nets, and 
a fundamental technical idea is not disclosed in the manner 
of improving chemical volatilization function in particular 
based on a laminated constitution formed by gaps between 
chemical -retaining fibers in the form of a net and other 
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chemical -retaining fibers. 

DISCLOSURE OF THE INVENTION 

An object of the present invention is to provide a 
constitution of a chemical volatilization device having a 
chemical retainer which, in addition to having a chemical 
retaining function based on an arrangement of mesh- like 
chemical-retaining fibers and other chemical-retaining 
fibers, is also able to improve chemical volatilization 
effects . 

In order to solve the aforementioned problems, the 
basic constitution of the present invention is comprised of 
the following: 

(1) a chemical volatilization device for rotating a 
chemical retainer made of fibers as a material with a 
rotary drive device based on employing a chemical retainer, 
wherein, together with arranging chemical-retaining fibers 
in the form of a regular mesh in two-dimensional directions 
(hereinafter simply referred to as "mesh-like chemical- 
retaining fibers") on both the upper and lower sides of the 
chemical retainer, a plurality of chemical-retaining fibers 
are arranged between the mesh-like chemical-retaining 
fibers on the upper and lower sides formed in individual 
mesh units, which support and connect the chemical- 
retaining fibers on both the upper and lower sides at a 
predetermined interval (hereinafter simply referred to as 
"supportive connecting chemical -retaining fibers") as a 
result of having bending elasticity; 

(2) the chemical volatilization device described in (1) 
above, wherein the mesh-like chemical -retaining fibers are 
in the form of twisted threads; 

(3) the chemical volatilization device described in (1) 
or (2) above, wherein the supportive connecting chemical - 
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retaining fibers form a columnar structure as a result of 
being arranged roughly in parallel in the vertical 
direction; 

(4) the chemical volatilization device described in (1) 
or (2) above, wherein the supportive connecting chemical- 
retaining fibers form a diagonal structure as a result of 
being arranged in the state of intersecting on an angle in 
the vertical direction; 

(5) the chemical volatilization device described in (4) 
above, wherein the diagonal structure is formed so as to 
connect sides or apices together located on the same side 
based on all four directions in mesh units corresponding to 
the upper and lower sides; 

(6) the chemical volatilization device described in (4) 
above, wherein the diagonal structure is formed so as to 
connect sides or apices together located on opposite sides 
based on all four directions in mesh units corresponding to 
the upper and lower sides; 

(7) the chemical volatilization device described in (1) 
or (2) above, wherein the supportive connecting chemical - 
retaining fibers form a columnar structure by being 
arranged roughly in parallel in the vertical direction, and 
form a diagonal structure by being arranged in the state of 
intersecting on an angle in the vertical direction; 

(8) the chemical volatilization device described in (7) 
above, wherein the diagonal structure is formed so as to 
connect sides or apices together located on the same side 
based on all four directions in mesh units corresponding to 
the upper and lower sides; 

(9) the chemical volatilization device described in (7) 
above, wherein the diagonal structure is formed so as to 
connect sides or apices together located on opposite sides 
based on all four directions in mesh units corresponding to 
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the upper and lower sides; 

(10) the chemical volatilization device described in (1) 
above, wherein small gap chemical -retaining fibers, which 
have a smaller gap than the mesh, and which are connected 
to the mesh-like chemical-retaining fibers on both sides, 
are arranged between the mesh-like chemical-retaining 
fibers on the upper and lower sides; 

(11) the chemical volatilization device described in (1) 
above, wherein a plurality of chemical retainers consisting 
of the mesh- like chemical-retaining fibers arranged on the 
upper and lower sides and the supportive connecting 
chemical -retaining fibers arranged therebetween are 
overlapped; 

(12) the chemical volatilization device described in (3) 
above, wherein the distance between the mesh-like chemical- 
retaining fibers on both sides is 1.0 to 10.0 mm; and 

(13) the chemical volatilization device described in (1) 
above, wherein the chemical retainer is housed by a 
protective case, which surrounds the upper and lower sides 
of the chemical retainer with an upper portion and lower 
portion, respectively and surrounds the outer circumference 
with a plurality of retaining frames, and of which a 
bearing located in the center is able to engage with a 
rotating shaft of the rotary drive device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows the basic constitution of the chemical 
retainer of the present invention, with (a) being a planer 
view from above, (b) being a longitudinal cross-sectional 
view at a specific location in the planar view, and (c) 
being a planar view from below. 

Fig. 2 shows the constitution of an embodiment of the 
present invention in which the unit shape of each mesh is 
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different on the upper and lower sides, with (a) being a 
planar view from above, (b) being a longitudinal cross- 
sectional view at a specific location in the planar view, 
and (c) being a planar view from below. 

Fig. 3 shows the constitution of the aforementioned 
(3), with (a) being a planar view, and (b) being a 
longitudinal cross-sectional view at a specific location in 
the planar view. 

Fig. 4 shows the case where sides in the constitution 
of the aforementioned (5) are connected together by a 
diagonal structure, with (a) being a planar view, and (b) 
being a longitudinal cross-sectional view at a specific 
location in the planar view. 

Fig. 5 shows the case where apices in the 
constitution of the aforementioned (5) are connected 
together by a diagonal structure, with (a) being a planar 
view, and (b) being a longitudinal cross-sectional view at 
a specific location in the planar view. 

Fig. 6 shows the case where sides in the constitution 
of the aforementioned (6) are connected together by a 
diagonal structure, with (a) being a planar view, and (b) 
being a longitudinal cross-sectional view at a specific 
location in the planar view. 

Fig. 7 shows the case where apices in the 
constitution of the aforementioned (6) are connected 
together by a diagonal structure, with (a) being a planar 
view, and (b) being a longitudinal cross-sectional view at 
a specific location in the planar view. 

Fig. 8 shows the case where sides and apices in the 
constitution of the aforementioned (8) are connected 
together by a diagonal structure, with (a) being a planar 
view, and (b) being a longitudinal cross-sectional view at 
a specific location in the planar view. 
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Fig. 9 shows the case where sides and apices in the 
constitution of the aforementioned (9) are connected 
together by a diagonal structure, with (a) being a planar 
view, and (b) being a longitudinal cross-sectional view at 
a specific location in the planar view. 

Fig. 10 is a cross-sectional view showing the 
constitution of the aforementioned (10) (showing the case 
where the supportive connecting chemical-retaining fibers 
employing a columnar structure as shown in Fig. 3 are used 
for the supportive connecting chemical-retaining fibers) . 

Fig. 11 is a perspective view of a protective case in 
which a chemical retainer is housed and which has been 
exploded into a cover portion located on the upper side of 
the chemical retainer, and a chemical retainer holder 
located on the lower side of the chemical retainer. 

EFFECT OF THE INVENTION 

The chemical volatilization device according to the 
present invention is extremely useful as a result of not 
only having a chemical retaining function based on the 
arrangement of mesh- like chemical-retaining fibers and 
other chemical -retaining fibers, but also being able to 
improve chemical volatilization effects, and since it also 
has a simple structure, the device is extremely 
advantageous in terms of production cost as well. 

BEST MODE FOR CARRYING OUT THE INVENTION 

In the present invention, the basic constitution 
employs a chemical retainer 1, having for its basic 
constituent unit mesh-like chemical -retaining fibers 2, 
arranged on both the upper and lower sides, and supportive 
connecting chemical-retaining fibers 3, arranged between 
both the upper and lower sides, as a subject of rotation of 
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a rotary drive device, as shown in Figs. 1(a), 1(b) and 
Kc) . 

In Figs. 1(a) and 1(c), although the case is shown 
where the shape of the mesh of the mesh-like chemical- 
retaining fibers 2 is hexagonal, other shapes such as a 
rectangular shape or a triangular shape may naturally also 
be employed for the shape of said mesh. 

In Figs. 1(a), 1(b) and 1(c), although the case is 
shown where mesh units on both the upper and lower sides 
are formed at roughly the same locations in the horizontal 
direction, and the mesh units on both the upper and lower 
sides have the same shape, embodiments of the present 
invention include not only such a case, but also the case 
where the mesh units on both the upper and lower sides are 
arranged in the state of deviating (being shifted) by a 
predetermined width in the horizontal direction, and the 
case where the shapes of the mesh units on both the upper 
and lower sides are mutually different (for example, the 
case where the shape of one of the mesh units is hexagonal 
while the shape of the other mesh unit is rectangular, and 
the case where, although both mesh units are of the same 
shape, e.g., the lower mesh unit shape is smaller than the 
upper mesh unit shape) . 

Furthermore, an aforementioned case where the shapes 
of the upper and lower mesh units are different is as shown 
in Figs . 2(a), 2 (b) and 2 (c) . 

In Fig. 1(b), although fibers in the vertical 
direction and fibers intersecting on an angle with the 
vertical direction are respectively employed for supportive 
connecting chemical -retaining fibers 3, the supportive 
connecting form of these supportive connecting chemical - 
retaining fibers 3 is not limited to such a form, but 
rather a form in any direction may be employed provided the 
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upper and lower mesh-like chemical-retaining fibers 2, 
which form each mesh unit, are supported and connected by a 
plurality of fibers by means of bending elasticity. 
(Furthermore, typical embodiments will be described later 
with reference to Figs. 3, 4, 5, 6 and 7.) 

In the aforementioned basic constituent unit, 
turbulence accompanying negative pressure is generated in 
association with the rotational movement of each mesh-like 
chemical-retaining fiber 2 behind the direction of rotation 
of the mesh-like chemical-retaining fibers 2, and in 
association with this generation of negative pressure, air 
currents are generated in the horizontal direction from the 
gap regions of the supportive connecting chemical-retaining 
fibers 3 and towards upper and the lower mesh- like 
chemical-retaining fibers 2, and in the supportive 
connecting chemical -retaining fibers 3, chemical retained 
on the basis of capillary phenomena moves toward the mesh- 
like chemical-retaining fibers 2, resulting in augmentation 
of volatilization effects, while volatilization effects 
resulting from centrifugal force based on this rotation are 
also considered to be added thereto (it is not possible to 
presume a basis for favorable volatilization effects other 
than the aforementioned generation of negative pressure and 
generation of air currents) . 

As shown, for example, in Table 1 of Embodiment 3 to 
be described later, although these volatilization effects 
brought about by the aforementioned coupled constitution 
have been confirmed to be much more favorable than 
volatilization effects in the case of rotating only the 
mesh-like chemical-retaining fibers 2 or the mesh-like 
chemical -retaining fibers 2 obtained by overlapping two 
sheets, the specific mechanisms of the generation of 
turbulence and negative pressure are not completely 



9 



clarified. 

In order for mesh-like chemical-retaining fibers 2 in 
two-dimensional directions to have a satisfactory retaining 
function, the fibers should be in the form of twisted 
threads as described in (2) above. Moreover, by increasing 
the number of threads that compose the twisted threads, 
gaps should be formed which make it possible to retain a 
chemical based on capillary phenomena. 

The material which composes the aforementioned mesh- 
like chemical-retaining fibers 2 and supportive connecting 
chemical -retaining fibers 3 is preferably that which does 
not affect the stability of the chemical and demonstrates 
constant and continuous volatilization. Examples of 
materials which can be used include natural fibers such as 
cotton, hemp, wool and silk, semi -synthetic fibers such as 
rayon, synthetic fibers such as polyester, nylon, acrylic, 
vinylon, polyethylene, polypropylene, aramid, polyethylene 
naphthalate and polyphenylene sulfide, and inorganic fibers 
such as glass fibers, carbon fibers and ceramic fibers. 

Since the supportive connecting chemical-retaining 
fibers 3 are coupled with the mesh-like chemical-retaining 
fibers 2 in each mesh-like constituent unit, said 
supportive connecting chemical-retaining fibers 3 compose 
fine gaps in the horizontal direction, and have the 
function of retaining a chemical based on capillary 
phenomena in said gaps . 

Thus, the gaps between the supportive connecting 
chemical-retaining fibers 3 are required to be in such a 
degree which allows the creation of a retaining function 
resulting from the aforementioned capillary phenomena. 

A typical example of the supportive connecting 
chemical -retaining fibers 3 is described in (3) above, and 
as shown in Fig. 3, an embodiment in which the supportive 
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connecting chemical -retaining fibers 3 are arranged roughly 
in parallel in the vertical direction to form a columnar 
structure offers advantages in terms of having a 
comparatively simple structure and being easily produced. 

In contrast, in the case of a diagonal constitution 
described in (4) above, as shown in Figs. 4 and 5, although 
a diagonal constitution is typically realized in the form 
of the constitution according to (5) above, in which the 
diagonal structure is formed so as to connect sides or 
apices together located on the same side based on all four 
directions in mesh units corresponding to the upper and 
lower sides as shown in Figs. 4 and 5, or a constitution 
according to (6) above, in which the diagonal structure is 
formed so as to connect sides or apices together located on 
opposite sides based on all four directions in mesh units 
corresponding to the upper and lower sides as shown in Figs. 
6 and 7, these constitutions demonstrate a function like 
that of reinforcing beams in the diagonal directions of an 
architectural structure, and together with enabling the 
upper and lower mesh-like chemical -retaining fibers 2 and 
the supportive connecting chemical-retaining fibers 3 
therebetween to be securely coupled, as a result of forming 
the fibers in the diagonal direction, provide the 
additional advantage of also enabling this to serve as a 
chemical retaining function. 

Since the constitution according to (7) above is a 
combination of the constitution of (3) above and the 
constitution of (4) above, although this constitution is 
typically realized in the form of the constitution 
according to (8) above corresponding to the aforementioned 
(5) as shown in Fig. 8 (with Fig. 8 indicating the use of a 
diagonal structure in which sides and apices are 
respectively connected) , and in the form of the 
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constitution of (9) above corresponding the aforementioned 
(6) as shown in Fig. 9 (with Fig. 9 indicating a 
constitution in which a portion of the sides and a portion 
of the apices are connected together) , these constitutions 
offer the advantages of the constitution of (3) above and 
the constitution of (4) above, and together with enabling 
the retained state in the vertical direction to be even 
stronger, provide the additional advantage of also enabling 
this to serve as a chemical retaining function. 

The constitution of (4) above is not limited to the 
constitutions according to (5) and (6) above, and similarly, 
the constitution of (7) above is not limited to the 
constitutions according to (8) and (9) above. 

Although each side is connected to a corresponding 
side and each apex is connected to a corresponding apex in 
Figs. 4 and 5 relating to (5) above, in Figs. 6 and 7 
relating to (6) above, in Fig. 8 relating to (8) above, and 
in Fig. 9 relating to (9) above, the constitutions of (4) 
and (7) above are not limited to these constitutions, but 
rather a constitution which connects each side with each 
apex can naturally also be realized, and in such a 
connected state as well, the above-mentioned advantages can 
be demonstrated. 

Furthermore, in Figs. 3, 4, 5, 6, 7, 8 and 9, since 
the shape of each upper and lower mesh is the same and is 
located in the same direction, the bottom planar views as 
in Fig. 1(c) and Fig. 2(c) have been omitted. 

Embodiments of the supportive connecting chemical- 
retaining fibers 3 are not limited to the cases of (3) and 
(4) above, but rather, embodiments can also be employed in 
which, for example, said fibers are randomly arranged in 
the vertical direction. 

As shown in Figs. 3, 4, 5, 6, 7, 8 and 9, although it 
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is possible to form the present invention with chemical 
retainer 1, mesh-like chemical-retaining fibers 2 and 
supportive connecting chemical-retaining fibers 3, in 
addition to this type of embodiment, an embodiment can also 
be employed by arranging small gap chemical-retaining 
fibers 5, which have gaps smaller than the mesh and are 
connected to the mesh-like chemical-retaining fibers 2 of 
both sides, between mesh-like chemical -retaining fibers 2 
on both the upper and lower sides, as described in the 
aforementioned (10) and as shown in Fig. 10. 

Although the chemical retaining function can be 
increased in the embodiment of (10) above, in said 
embodiment, volatilization effects are to be demonstrated 
as a result of air moving towards the mesh-like chemical- 
retaining fibers 2 on the upper and lower sides through the 
gaps of the small gap chemical -retaining fibers 5. 

In the present invention, although the chemical 
retainer 1 is formed based on a constituent unit comprised 
of the mesh-like chemical-retaining fibers 2 arranged on 
both the upper and lower sides and the supportive 
connecting chemical-retaining fibers 3 arranged between the 
upper and lower sides, as shown in Fig. 1, in addition to 
an embodiment in which the aforementioned constituent unit 
is employed as a single unit, an embodiment can also be 
employed in which a plurality of the chemical retainers 1, 
comprised of the mesh-like chemical-retaining fibers 2 
arranged on both the upper and lower sides and the 
supportive connecting chemical-retaining fibers 3 arranged 
therebetween, are overlapped as described in the 
aforementioned (11) . 

Adequate chemical retaining function can be 
demonstrated based on a laminated constitution in the 
embodiment described in (11) above. 
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The upper and lower widths of the constituent unit 
comprised of mesh-like chemical -retaining fibers arranged 
on both the upper and lower sides and supportive connecting 
chemical-retaining fibers arranged between both the upper 
and lower sides are influenced by the surface area of each 
unit of the mesh-like chemical-retaining fibers 2 and the 
density in the horizontal direction of the supportive 
connecting chemical-retaining fibers 3, and although the 
distance is to be set larger, the greater the surface area 
of the mesh form of each unit is and the smaller the 
density of the supportive connecting chemical-retaining 
fibers 3 is, it is normally set to within a range of 1.0 to 
10.0 mm. 

There are no particular limitations on the shape of 
the chemical retainer 1, and the shape may be suitably 
determined corresponding to the purpose, examples of which 
include a disc-like shape, doughnut shape, gear shape or 
fan shape. Since the intent of the present invention is to 
provide a chemical retainer 1 which is applied to a small 
chemical volatilization device, if the shape of the 
chemical retainer 1 is a disc-like shape, for example, 
specifications based on an outer diameter of about 3 to 5 
cm is advantageous in terms of use. 

Examples of chemicals used in the present invention 
include volatile insecticides, miticides, pesticides, 
aromatic agents and deodorizers. 

Pyrethroid-based chemicals, which are volatile at 
normal temperatures, are preferable for the insecticide, 
and example of such a chemical is the fluorine-substituted 
benzyl alcohol ester compound represented by general 
formula (I) : 
[CHEMICAL 1] 
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(wherein, X represents a hydrogen atom or methyl group, Y 
represents a vinyl group, 1-propenyl group, 2-methyl-l- 
propenyl group, 2 , 2-dichlorovinyl group, 2 , 2-dif luorovinyl 
group or 2-chloro-2-trif luoromethylvinyl group when X is a 
hydrogen atom, Y represents a methyl group when X is a 
methyl group, and Z represents a hydrogen atom, fluorine 
atom, methyl group, methoxymethyl group or propargyl group) . 

Specific examples of compounds represented by general 
formula (I) include, but are not limited to, 2,3,5,6- 
tetraf luorobenzyl-2 , 2-dimethyl-3- (2 , 2-dichlorovinyl ) 
cyclopropane carboxylate (hereinafter referred to as 
Compound A) , 4 -methyl-2 , 3 , 5 , 6-tetraf luorobenzyl-2 , 2- 
dimethyl-3- (1-propenyl ) cyclopropane carboxylate 
(hereinafter referred to as Compound B) , 4 -methoxymethyl - 
2,3,5, 6-tetraf luorobenzyl-2 , 2-dimethyl-3- (1- 
propenyl) cyclopropane carboxylate (hereinafter referred to 
as Compound C) , 4-propargyl-2 , 3 , 5 , 6-tetraf luorobenzyl- 
2,2,3, 3 -tetramethyl cyclopropane carboxylate (hereinafter 
referred to as Compound D) , and 4 -methoxymethyl -2 , 3 , 5 , 6- 
tetraf luorobenzyl-2 ,2,3, 3 -tetramethyl cyclopropane 
carboxylate (hereinafter referred to as Compound E) . One 
type of a compound represented by general formula (I) may 
be used, or two or more types of the compounds may be used 
in combination. Furthermore, although the compounds 
represented by general formula (I) include optical isomers 
and geometrical isomers based on asymmetric carbons and 
double bonds, each of these along with arbitrary mixtures 
thereof are naturally also included in the present 
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invention. 

Although depending on the type of chemical, 
expiration date, size of chemical retainer 1 and so forth, 
the amount of chemical retained in the chemical retainer 1 
is suitably set to about 20 to 400 mg in the case where the 
chemical is, for example, the aforementioned pyrethroid- 
based chemical which is volatile at normal temperatures. 

A solvent, diluent, surfactant, dispersant or slow- 
release agent and so forth can be used as needed when 
retaining the chemical, and various means known in the 
prior art can be used. Moreover, a stabilizer, fragrance, 
colorant or antistatic agent and so forth can also be 
blended into the chemical appropriately. 

An ordinary motor based on an alternating current 
power supply or direct current power supply is used for the 
rotary drive device, and the rotating speed thereof should 
be 500 to 2000 rpm. 

The basis for employing a rotating speed within the 
aforementioned range is that, in the case where the 
rotating speed is less than 500 rpm, the chemical 
volatilization performance deteriorates, while if the 
rotating speed exceeds 2000 rpm, there is the risk of the 
chemical being scattered from retainer 1 during rotation. 

The following provides an explanation of the present 
invention in accordance with embodiments thereof. 
(EMBODIMENT) 

As shown in Fig. 11, this embodiment is characterized 
by housing a chemical retainer 1 with a protective case 4, 
which surrounds the upper and lower sides of chemical 
retainer 1 by upper side and lower side portions, 
respectively, surrounds the outer circumference with a 
plurality of retaining frames 41, and is able to engage 
with a rotating shaft of a rotary drive device at a central 
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location. 

In this embodiment, the chemical retainer 1 is housed 
in the state of being surrounded on both the upper and 
lower sides and the circumference thereof by the protective 
case 4, and since the protective case 4 engages with the 
rotating shaft of the rotary drive device, the protective 
case 4 and the chemical retainer 1 are to rotate as a 
single unit during rotation. 

The use of protective case 4 is advantageous in the 
case of being unable to obtain stable rotation as a result 
of supporting the rotating shaft of the rotary drive device 
with chemical retainer 1 alone since chemical retainer 1 
has an easily deformable shape, while also making it 
possible to demonstrate the function of preventing physical 
contact with the chemical with hands or fingers. 

Although there are no particular limitations on the 
shape or numbers of retaining frames 41, in consideration 
of design convenience, it is suitable to provide a 
plurality of the retaining frames 41 having, for example, a 
plate-like shape for the upper and lower sides, and a shape 
having a circular, triangular or square cross-section for 
the circumference. 

When housing the chemical retainer 1 in the 
protective case 4, although chemical retainer 1 can 
naturally be housed after retaining a chemical, a method of 
placing the chemical retainer 1 in the protective case 4 
before retaining the chemical, and then dispensing the 
chemical with the cover member removed, followed by closing 
the cover member is advantageous in terms of production. 

Experiment results conforming to this type of 
embodiment in which a chemical retainer 1 is housed in a 
protective case 4 are explained as indicated below. 
[Experiment Example 1] 
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Two-dimensional mesh-like chemical -retaining fibers 2 
were woven on both the upper and lower sides using twisted 
polyester fibers, and supportive connecting chemical- 
retaining fibers 3 (upper and lower widths: 3 mm), 
comprised of polyester fibers, were arranged between both 
sides based on a diagonal structure according to the 
constitution of the aforementioned (6) as shown in Fig. 6 
to produce a disc-like chemical retainer 1 having an 
overall thickness in the vertical direction of 4.0 mm and 
an outer diameter of 4.0 cm. 

The chemical retainer 1 was housed in a protective 
case 4 made of polycarbonate (outer diameter: 5.0 cm, 
thickness : 8 mm) , and the protective case 4 employed a 
roughly circular cross-section for circumferential 
retaining frames 41 . 

In this type of chemical retainer 1, a chemical 
solution, in which 40 mg of Compound C (4-methoxymethyl- 
2,3,5, 6-tetraf luorobenzyl-2, 2-dimethyl-3- (1- 
propenyl) cyclopropane carboxylate) were dissolved in 
kerosene, was retained in said chemical retainer 1, and 
after housing in the protective case 4, was activated for 
120 hours at a rotating speed of 1200 rpm. 

During this activation, there was no scattering of 
the chemical from the chemical retainer 1, and mosquitoes 
were effectively controlled over the course of about 12 0 
hours . 

[Experiment Example 2] 

Two-dimensional mesh-like chemical-retaining fibers 2 
were woven using twisted polyester fibers, and supportive 
connecting chemical-retaining fibers 3 (upper and lower 
widths: 2.5 mm), comprised of nylon fibers, were arranged 
in a state in which a columnar structure and a diagonal 
structure were overlapped based on the constitution of the 
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aforementioned (8) shown in Fig. 8 to produce a disc-like 
chemical retainer 1 having an overall thickness in the 
vertical direction of 4.2 mm and an outer diameter of 4.5 
cm. 

7 0 mg of Compound A (2 , 3 , 5 , 6-tetraf luorobenzyl-2 , 2- 
dimethyl-3- (2 , 2-dichlorovinyl ) cyclopropane carboxylate) was 
retained instead of the chemical used in Experiment Example 
1 and activated for 240 hours. 

This chemical retainer 1 was housed in the protective 
case 4 of Experiment Example 1, activated for 8 hours per 
day by suspending in a doghouse at a rotating speed of 1400 
rpm, and said activation was continued for about 30 days. 

During this continuous activation, the chemical 
volatilization device demonstrated stable insecticidal 
effects against harmful insects such as mosquitoes and 
midges, and the dog was free from the harmful insects. 
[ Experiment Example 3 ] 

After housing various types of chemical retainers 1 
employing the constitution of (8) above shown in Fig. 8 in 
various types of protective cases 4 in compliance with 
Experimental Example 1, the devices were activated in a 
six-tatami mat room at a rotating speed of 1200 rpm, and 
insecticidal effects against adult mosquitoes were 
investigated immediately after the start and 12 0 hours 
after the start. A test of insecticidal effects was 
carried out by investigating the knockdown effect against 
mosquitoes exposed for 2 hours after releasing 100 adult 
male Culex pipiens in a six-tatami mat room during the 
activation of the device, and determining the KT 5 o value. A 
chemical retainer 1 composed only of mesh-like chemical- 
retaining fibers 2 (the upper side is indicated with "F" 
while the lower side is indicated with "B" in the table) 
without weaving supportive connecting chemical -retaining 
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fibers 3 (indicated with "M" in the table) (Control Example 
1) , and the case of combining two separate units of mesh- 
like chemical-retaining fibers (Control Example 2) were 
used as controls. 
Table 1 





Chemical retainer (disc-like, outer 
diameter: 4.0 cm) 


Knockdown effect 
(KT 50 : minutes) 


Fiber arrangement from upper 
to lower side (material) 


Thickne 

ss 

(mm) 


immedia ! 

te- 

iy 

after 


120 

hours 

after 


Present 
Invention 


1 


F (PET) /M(PET) / B ( PET ) 


4.0 


18 


37 


2 


F(PET/M (Nylon) /B(PET) 


4.5 


20 


35 


3 


Combination of two 
F(PET) /M ( PET/B (PET) and 
F(PET) /M(PET) / B ( PET ) 


8.0 


14 


20 


Control 
Examples 


1 


F(PET) 


0.5 


92 


>120 


2 


Combination of two F(PET) 


0.5x2 


91 


>120 



As a result of the test, the chemical volatilization 
devices according to the present invention were proved to 
stably maintain superior insecticidal effects over an 
extended time period of 12 0 hours. In the case of 
overlapping a plurality of fibers as described in the 
aforementioned (11) , the chemical retainer 1 was also 
observed to demonstrate superior chemical volatilization 
effects . 

However, since the thickness of chemical retainer 1 
tends to increase in the aforementioned case of overlapping 
a plurality of fibers, it is necessary to give 
consideration to the design by taking account of both 
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convenience of production and handling. 

On the other hand, the chemical retainer 1 composed 
only of the mesh-like chemical-retaining fibers 2 (Control 
Example 1) and the case of combining two separate units of 
the mesh-like chemical-retaining fibers 2 (Control Example 
2) were proved to have both poor chemical retaining 
performance and chemical volatilization performance as 
compared with the devices of the present invention, and 
were clearly proved to be inferior. As a result, effects 
in terms of chemical volatilization function resulting from 
coupling the mesh-like chemical -retaining fibers 2, 
arranged on both the upper and lower sides, and the 
supportive connecting chemical -retaining fibers 3, arranged 
between the upper and lower sides, were able to be 
confirmed to exist. 

INDUSTRIAL APPLICABILITY 

The chemical volatilization device of the present 
invention is able to efficiently volatilize and release a 
chemical, thereby enabling it to also be applied in fields 
other than pest control, such as aromatics, deodorization 
and antimicrobial applications, after suitably selecting 
the active ingredient . 
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